Epigenetic control of MAGE gene expression by the KIT tyrosine kinase.
The Class I MAGE proteins include the MAGE-A, MAGE-B, and MAGE-C antigens, which are normally expressed only in male germ cells but may be aberrantly expressed in melanomas and other tumors. It is known that MAGE gene expression is epigenetically repressed by promoter region methylation in most cells but factors controlling MAGE gene promoter methylation have not been identified. Using transcript microarray analysis and immunoblotting we found that MAGE-A and MAGE-C mRNA and protein are selectively downregulated by pharmacologic inhibition of KIT in KIT-dependent mast cell lines. Methylation-specific polymerase chain reaction studies showed that the MAGE-A3 and MAGE-C2 gene promoter regions were de-methylated in the presence of activated KIT but became methylated on inhibition of KIT, consistent with the downregulation of mRNA and protein. This is early evidence of a tyrosine kinase affecting MAGE gene promoter region methylation and expression, and represents early evidence of a tyrosine kinase in the epigenetic control of gene expression. MAGE proteins suppress apoptosis and promote tumor survival, and are novel targets for functional manipulation and immunotherapy. Understanding the factors controlling MAGE gene expression may allow more effective therapeutic strategies targeting MAGE antigens.